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(54) Title: LINER 

(57) Abstract 

A liner (1) intended as inner packing in a 
container (U) for holding a fluid, comprising an upper 
(2) and a lower (3) rectangular web of essentially the 
same length and width, which are made of a flexible 
material and which arc joined (4) to each other along 
portions of their outer edges (8. 9, 34), and at least one 
scalable opening (5, 6) in one of the webs (3) for filling 
the liner (1) with said fluid and then emptying the liner 
of said fluid in the container (11). The novelty of the 
invention is that the liner integrally comprises a pair 
of flap members (41, 42) at one of the outer edges (33) 
between the webs (2, 3), that one flap member (41) has 
been folded over the upper web (2), that the comer 
portions (13) of the liner adjacent to the essentially 
unfolded flap member (42) have been folded towards 
the centre over the upper web (2), and that the liner (1) 
has been folded symmetrically at least twice towards 
the symmetry line (7) over the upper web (2). The 
invention also relates to the use of the liner with a container. 
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LINER 

The present invention relates to a liner intended 
as inner packing in a container for holding a fluid, com- 
prising an upper and a lower rectangular web of essen- 
tially the same length and width, which are made of a 
5 flexible material and are joined to each other along 

their outer edges, and at least one sealable opening in 
one of the webs for filling the liner with said fluid and 
then emptying the liner of said fluid in the container. 
Each sealable opening is arranged in the same rectangular 

10 web near the respective outer edge in a first pair of the 
opposite outer edges of the webs and on a symmetry line 
of the web, which is orientated parallel to and equidis- 
tantly from a second pair of the opposite outer edges of 
the webs. The invention also relates to its use as inner 

15 packing in a container for holding a fluid. 

It is known to transport and store fluids in a liner 
intended as inner packing in collapsible containers of 
the 500-1000 litre (0.5-1.0 ) size. These containers 
provide the industry with the following logistical advan- 

20 tages: 

• No cleaning - a new inner liner is fitted in con-' 
nection with each new filling. 

- Reduced transportation costs, less storage space - 
folds to one third of its size and is stable during 
25 stacking both when filled up and when empty. 

Despite the fact that the industry sees certain ad- 
vantages in using an inner liner, there is a reluctance 
to increase handling in connection with filling because 
of the complicated fitting of an inner liner. Customers 
30 who use inner liners today often need to fill the liner 
with air first in order for it to settle into place in 
the container. When the product filling starts, the air 
has to be evacuated at the same rate as the filling is 
being effected . 
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A liner as set forth above is known from 
WO 93/24389. All the corner portions of the known liner 
have been folded so that each corner portion has been 
applied over the web which does not exhibit the sealable 
5 openings adjacent to, but not overlapping them. Further- 
more, the liner folded in this manner has been rolled up 
from a pair of opposite outer edges of the liner and up 
to the sealable openings . Subsequent to the raising of 
the container, onto which the liner previously has been 

10 attached, the liner is filled with a fluid through the 
upper opening. In this connection, there is a risk that 
the fluid, especially if it is viscous, does not flow 
down to the lowest portion of the liner which rests 
against the bottom of the container. Instead, the lowest 

15 vertical portion of the liner will be formed by the fluid 
into an expanding bulge which settles over the lowest 
portion and effectively prevents the fluid from filling 
it. Because of this "tying off", the container can only 
be partially filled with the fluid, since a part of the 

20 liner "is missing". In addition, the design of the liner 
- the liner is constructed of only two rectangular webs 
joined to each other along their ou: edges - results in 
difficulty in filling the corner pc-t:ions of the liner, 
and in the liner being unable to adj ast optimally to the 

25 shape of the container. 

The object of the present invention is to provide a 
liner intended as inner packing in a container for hold- 
ing a fluid, which allows simple and safe mounting of the 
liner in the container, and with a good fit. 

30 Another object of the invention is to provide an 

inner packing for a fluid in a container, which allows 
quick, reliable, and hermetic filling of the container 
with the fluid and without requiring any deaeration of 
the inner packing. 

35 According to the invention, these objects are 

achieved by a liner according to the opening paragraph, 
which is characterised in that at least one doubled web 
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is arranged between -the rectangular webs and is joined by 
its outer edge portions to the upper rectangular and the 
lower rectangular web, whereby two superposed flap mem- 
bers are formed which are open to the inside of the inner 
5 packing and whose outer edge portions are parallel to and 
aligned with the outer edges of the rectangular webs, and 
that the rectangular webs are joined to each other along 
their outer edges which are located opposite the flap 
members and along their outer edges which are parallel to 
10 said symmetry line, from the first-mentioned outer edges 
and at least up to the folding line of the flap members, 
and that the liner is prepared in the following steps: 

(A) one flap member of the liner has been folded so 
that it has been applied over the web which does not 

15 exhibit the sealable opening or openings, along the fold- 
ing line of the flap members; , 

(B) the two corner portions of the liner adjacent 
to the other essentially unfolded flap member have been 
folded such that each corner portion has been applied 

20 over the web which does not exhibit the sealable opening , y 
or openings, up to but not overlapping said symmetry 
line; 

(C) the liner folded in this manner has been folded 
along a pair of folding lines, which are parallel to the 

25 symmetry line and which are orientated essentially equi- 
distantly from and on each side of the symmetry line, so 
that each outer edge portion remaining in step (B) does 
not overlap the symmetry line, over the web of the liner 
which does not exhibit the sealable opening or openings. 

30 The use of the liner according to the invention as 

inner packing in a container for holding a fluid com- 
prises the features that the first sealable opening is 
fixed in an associated hole at a lower edge portion in 
the container and on a symmetry line in the wall or bot- 

35 tom of the container, which forms said edge portion, the 
symmetry line being orientated parallel to and equidis- 
tantly from the edges of the wall or of the bottom, which 
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ex-tend from said edge portion, that the liner's second 
sealable opening is fixed in an associated hole in the 
top of the container at an upper edge portion of the 
container, formed by said wall, and on a symmetry line, 
5 orientated parallel to said symmetry line and along the 
centre portion of the top and that, when the liner is 
being filled through one of said sealable openings, the 
tube- shaped cover is caused to move by means of the 
expansion of the liner in the direction of the second 
10 sealable opening in order to, in the final stage, be 

forced off the inner packing and be arranged between the 
inner packing and the top of the container, around the 
second sealable opening. 

Further developments of the invention can be seen 
15 from the features stated in the subclaims. 

By way of example, preferred embodiments of the in- 
vention will now be described in more detail with refe- 
rence to the accompanying drawings, in which: 

Fig. 1 is a top view of the liner arranged on a flat 
20 surface with the sealable openings facing upwards. 

Fig. 2 schematically, and on an enlarged scale, 
illustrates a section through the liner along the line 
A-A, 

Fig, 3 schematically, and on an enlarged scale, 
25 illustrates a section through the liner along its symme- 
try line, the line B-B, 

Fig. 4 schematically, and in a section similar to 
that in Fig. 3, shows one of the flap members of the 
liner folded back over the liner, 
30 Fig. 5, left part, indicates the folding line along 

which one corner portion of the liner is folded over the 
liner, while the right part shows the opposite corner 
portion folded over , 

Figs 6a- 6d illustrate in sequence how the liner is 
35 folded over itself along folding lines which are parallel 
to its symmetry line, and, in addition. Fig. 6d shows 
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that an optional tube- shaped cover has been arranged over 
the folded inner packing as a final step. 

Figs 7a-7d show some alternative embodiments of the 
liner. 

Figs 8a-8d illustrate what these embodiments look 
like when one flap member of. the liner has been folded 
back over the liner, as shown in Fig. 4, 

Figs 9a-9e illustrate in sequence how the liner, 
used as inner packing in a container, is filled and the 
tube-shaped cover is moved towards a sealable opening, 
and 

Fig, 9f shows the filled liner inside the container. 

Referring first to Figs 1, 2 and 3, a liner 1 
according to the invention comprises one upper and one 
lower, rectangular or square web 2, 3 made of an elastic 
material. The webs, which are of essentially the same 
length and width, preferably consist of a number of 
layers of film, for example PE-film, and are joined to 
each other by means of continuous welds 4 along portions 
of their outer edges, so that an open pocket is formed. 
In one web 3 two sealable openings 5 and 6 are arranged - 
at a considerable distance from each other and on a sym- 
metry line 7 in the web 3, which is orientated parallel 
to and equidistantly from one pair of joined outer edges 
8 and 9 of the webs. Thus, two sealable openings are 
arranged adjacent to another pair of outer edges 33 and 
34 of the webs, but, if desired, one of the openings can 
be eliminated, leaving only one sealable opening, for 
example the opening 6 adjacent to the outer edge 34. The 
sealable openings 5 and 6, which serve as inlet and out- 
let openings for the supplying and emptying of a liquid 
or pulverulent. medium, preferably consist of non-yielding 
pipe joints or pipe sockets made of thermoplastic mate- 
rial, which are fixed in prepunched holes in one web 3 
preferably by means of continuous welds so that a herme- 
tically sealed liner is achieved. The sides, the inlet 
and outlet openings are homogenised by means of heat 
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-treatrment: and compression. The liner is in-tended for use 
as inner packing 10 in a collapsible contrainer 11 (see 
Fig. 9) for holding the fluid 12 which is to be stored 
and/or transported in the container 11 without contami- 
5 nating the latter. After use, the inner packing 10 can 
be replaced by an unused packing which can be used in 
the same non-contaminated container. The filling can be 
effected by the direct connection of a tube (not shown) 
to one of the sealable openings without the surrounding 

10 environment being contaminated. 

Adjacent to one of the outer edges, for example the 
outer edge 33, a doubled web 35 is inserted between the 
rectangular webs 2 and 3. The doubled web 35 is joined 
by its outer edge portions 36-38 to the outer edges 8/9, 

15 and 33 of the upper and lower webs 2, 3, as is shown best 
in Fig. 3. Preferably, the web 35 is made of the same 
material as the webs 2 and 3 and can be formed integral- 
ly with these webs. In the embodiment shown, the web 35, 
however, is a separate web which is joined to the sur- 

20 rounding webs 2 and 3 by means of continuous welds 39. 
As seen in Fig. 1, the folding line 40 of the web 35 is 
parallel to the outer edge portions 33 and 34, perpendi- 
cular to the symmetry line 7 and is arranged between the 
outer edge portion 33 and the centre of the liner 1 . 

25 Thus, the web 35 and the webs 2 and 3 form rwo superposed 
identical flap members 41 and 42, one 41 sealed against 
the web 2 and the other 42 sealed against the web 3, cf . 
Fig. 3. The webs 2 and 3 are thus directly joined to each 
other along the outer edge 34 and along the outer edges 8 

30 and 9 from the outer edge 34 up to the folding line 40. 
Along their remaining outer edges 8 and 9 and along the 
outer edge 33, the webs 2 and 3 are joined to each other 
by the intermediary of the web 35- In this way, a leak- 
proof pocket is formed with two flap members, which are 

35 open to the inside of the inner packing 10 (the liner 1). 
It is, of course, also possible to arrange a doubled web 
at the outer edge 34 in the manner stated • eibove . Finally , 
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Figs 1 and 2 show that both corners of each flap member 
41 and 42 are sealed by means of an associated weld 43, 
which connects the opposite portions of each flap member 
41 and 42 to each other. The welds 43 extend from the 
intersectional point between the folding line 40 and the 
outer edges 8 and 9 respectively up to the outer edges 
33, preferably at an angle of 45'* to said outer edges. As 
a result, two pairs of lugs 44 sealed against the inside 
of the liner 1 are formed, something which facilitates 
the filling of the inner packing 10. 

In addition to exhibiting the above design, in order 
for the liner to be able to be easily and safely fitted 
and hermetically filled with a fluid in a container, it 
has to be folded in a particular manner, which will now 
be described in more detail. 

Fig, 4 shows that the first folding step comprises 
the folding of the one flap member 41 along said folding 
line 40 so that it rests on the web 2 which does not 
exhibit the sealable opening or openings 5, 6. The other 
flap member 42 remains unfolded. 

In the next folding step, shown in Fig. 5, the liner 
corner portions 13 adjacent to the flap member 42 are 
folded from the state shown in the left part of the 
figure over the upper web 2 along their respective fold- 
ing lines 14, which form an angle (preferably 45'') with 
each outer edge 8 and 9, so that the corner portions are 
moved adjacent to but do not overlap the symmetry line 7, 
as shown in the right part of the figure. 

In this state, which is also shown in Fig. 6a, left 
part, the liner is subsequently folded along a pair of 
folding lines 15, which are parallel to the symmetry line 
7 and which are orientated essentially equidistantly from 
and on each side of the symmetry line, over the web 2 ; 
cf . the right part of Fig. 6a. The outer edge portions 16 
remaining after the previous folding step, see Fig. 5, 
should not overlap the symmetry line 7. The folding line 
15 can be orientated essentially equidistantly from the 
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8 

symmetry line 7 and the two outer edges 8 and 9, but pre- 
ferably the folding line is arranged considerably closer 
to the outer edges, so that the new outer edge portions 
17 can be folded along a further pair of folding lines 
18, i.e, from the state shown in Fig. 6b, left part, to 
the state according to the right part of the figures* 
These are also parallel to the symmetry line 7 and are 
orientated at a distance from the new outer edge portions 
17 obtained by the previous folding, which essentially 
corresponds to the distance between said outer edge por- 
tions 16 and 17, This folding is also carried out over 
said web 2, as shown in the right part of Fig. 6b, and so 
that the outer edge portions 17 do not overlap the symme- 
try line 7. This folding procedure is repeated preferably 
until the penultimate outer edge portions 19 have been 
folded along the folding lines 20 over the web 2 and been 
moved up to, but not overlapping the symmetry line 7, as 
shown in Fig. 6c • The appearance of the ready- folded 
liner can be seen in Fig. 6d. In this figure, it is also 
shown that the liner preferably, but not compulsorily , 
comprises a flexible, tube-shaped cover 45 surrounding 
the folded inner packing 10 and exhibiting a length less 
than that of the inner packing. In the embodiment shown 
the cover 45, which preferably is made of the same mate- 
rial as the webs 2, 3 and 35, extends from just above the 
opening 5 and over the opening 6, which projects through 
a hole (not shown) made in the cover. In addition to 
keeping the folded inner packing 10 together, the cover 
45 facilitates the filling of the inner packing, as stat- 
ed below . 

Reference is now made to Figs. 7a-7d which show 
alternative embodiments of the liner according to the 
invention. Fig. 7b is the embodiment discussed above. 
Fig. 7a shows an embodiment which differs from the above- 
mentioned embodiment only by the fact that the welds 4 
along the outer edges 8 and 9 do not stop at the folding 
lirie 40 but extend from the outer edg^s " 3*4^ -up to the 
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outer edges 33, The embodiments according to Figs. 7c and 
7d are identical to the embodiments according to Figs 7a 
and 7b, except that the lugs 44 are missing* 

Figs 8a-8d show the respective embodiments according 
to Figs 7a-7d after the first folding step, i.e* as illu- 
strated in Fig. 4, when one flap member 41 has been fold- 
ed over the web 2 which does not exhibit the sealable 
opening or openings. The other flap member 42 remains 
unfolded in the embodiments according to Figs 7b~8b and 
Figs 7d-8d, while the corners of the flap member 42 have 
been folded over said flap member against the folding 
line 40 in the embodiments according to Figs 7a-8a and 
Figs 7c-8c. Nevertheless, the second folding step is 
effected in the manner illustrated in Fig. 5, i.e. the 
two corner portions 13 are folded in. 

With reference to Figs. 9a- 9e, the use of the liner: 
as inner packing and its being filled with a fluid will 
now be schematically illustrated in sequence. 

Subsequent to the raising of the container 11, the 
sealable opening 5, which is arranged on the outside of 
the liner 1 according to Fig. 9, is fixed in a hole 26 
intended for this purpose at a lower edge portion 27 of r 
the container 11 and on a symmetry line (not shown) in e 
the wall 28 or the bottom 29 of the container, which 
forms said edge portion 27. The symmetry line is orien- 
tated parallel to and equidistantly from the edges of the 
wall 28 or of the bottom 29 which extend from the edge 
portion 27. Subsequently, the second, sealable opening 6 
is fixed in a hole intended for this purpose in the top 
31 of the container at an upper edge portion 32, or in a 
clamp or the like (not shown) projecting from the upper 
portion of the wall 28, and on a symmetry line (not 
shown), which is orientated parallel to and above the 
above-mentioned symmetry line along the centre portion of 
the top 31. The filling of the liner 1 with a liquid or 
pulverulent product can now take place, without previous 
filling with air, by the connection of a filler tube (not 
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shown) to the sealable opening 6 (or 5 ) . As the liner 
(the inner packing) is being filled with a fluid under 
pressure 12 (as indicated by the arrows in the figure), 
it will unfold symmetrically from the symmetry line 7 
5 of the liner, whereby, if applicable, as the liner 1 

expands, the tube-shaped cover 45 is caused to slide on 
the outside of the liner towards the opening 6 and to be 
compressed into folds (bunch up). In this connection, the 
cover 45 forms a constriction which forces the fluid into 

10 the free liner portion at the bottom 29 of the container 
for controlled filling. In the final stage of the fill- 
ing, the cover 45 is forced off the liner 1 and ends up 
around the opening 6, see Fig. 9e, between the liner and 
the top of the container, and the liner abuts against all 

15 the walls, the bottom, and top of the container 11 and 
protects these against contamination. The filling is 
effected completely hermetically because the liner does 
not contain any air which has to be evacuated. The empty- 
ing of the liner preferably is effected through the lower 

2Q opening 5. Finally, in Fig, 9, the filled liner 1 is 

illustrated inside the container 11, which is not shown 
in this figure. If there is only one sealable opening, 
this is fixed as described above with reference to the 
opening 6, and in this case, the emptying is effected 

25 through the same opening. 

The invention is not limited to what is described 
above or shown in the drawings, but can be modified with- 
in the scope of the claims . 
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11 
CLAIMS 

!• A liner (1) intended as inner packing in a con- 
5 -tainer (11) for holding a fluid, comprising an upper (2) 
and a lower (3) rectangular web of essentially the same 
length and width, which are made of a flexible material 
and are joined (4) to each other along portions of their 
outer edges (8, 9, 34), and at least one sealable opening 

10 (5, 6 ) in one of the webs (3) for filling the liner (1) 

with said fluid and then emptying the liner of said fluid 
in the container (11), each sealable opening (5, 6) being 
arranged in the same rectangular web (3) near the respec- 
tive outer edges of a first pair of the opposite outer 

15 edges (33, 34 ) of the webs and on a symmetry line (7) of 
the web (3), which is orientated parallel to and equidis- 
tantly from a second pair of the opposite edges (8, 9) of 
the webs, characterised in that at least one 
doubled web (35) is arranged between the rectangular webs 

20 (2, 3) and is joined by its outer edge portions (36-38) 

to the upper and the lower rectangular web (2, 3), where- 
by two superposed flap members (41, 42) are formed which 
are open to the inside of the inner packing (10) and 
whose outer edge portions (36-38) are parallel to and 

25 aligned with the outer edges (8, 9, 34) of the rectangu- 
lar webs (2, 3), and that the rectangular webs (2, 3) are 
joined to each other along their outer edges (34) which 
are located opposite the flap members (41, 42) and along 
their outer edges (8, 9) which are parallel to said sym- 

30 metry line (7), from the first-mentioned outer edges (34) 
and at least up to the folding line ( 40 ) of the flap 
members, and that the liner (1) is made in the following 
steps : 

(A) one flap member (41) of the liner has been fold- 
35 ed so that it has been applied over the web (2) which 

does not exhibit the sealable opening or openings (5, 6), 
along the folding line (40) of the flap members; 
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(B) the two corner portions (13) of the liner adja- 
cent to the other, essentially unfolded flap member (42) 
have been folded such that each corner portion (13) has 
been applied over the web ( 2 ) which does not exhibit the 
sealable opening or openings (5, 6), up to but not over- 
lapping said symmetry line ( 7 ) ; 

(C) the liner folded in this manner has been folded 
along a pair of folding lines (15), which are parallel to 
the symmetry line (7) and which are orientated essential- 
ly equidistantly from and on each side of the symmetry 
line, so that each outer edge portion (16) remaining in 
step (B) does not overlap the symmetry line (7), over the 
web (2) of the liner which does not exhibit the sealable 
opening or openings (5, 6). 

2. A liner as set forth in claim 1, charac- 
terised in that the liner in step (C) has been 
folded along a pair of folding lines ( 18 ) which are 
orientated closer to the respective outer edge portions 
(17) than to the symmetry line (7), and that the liner 
has then been folded along a pair of folding lines (20), 
which are parallel to the symmetry line (7) and which are 
orientated at a distance from the new outer edge portions 
(17) obtained in step (C), which essentially corresponds 
to the length of the overlap formed in step (C), so that 
each outer edge portion (17) does not overlap the symme- 
try line (7), over the web (2) of the liner which does 
not exhibit the sealable opening or openings (5, 6). 

3. A liner as set forth in claim lor2, char- 
acterised in that the rectangular webs (2, 3) are 
joined to each other along their outer edges (34) which 
are located opposite the flap members (41, 42) and along 
their outer edges (8, 9) which are parallel to said sym- 
metry line (7), from the first-mentioned outer edges (34) 
and up to the opposite outer edges (33). 

4. A liner as set forth in any one of claims 1-3, 
characterised in that each corner of the flap 
members ( 41 , 42 ) is -sealed by means .of an -associated 
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sealing joint (43) connecting the opposite portions of 
each flap member (41, 42) to each other and extending 
from the intersectional point between the folding line 
(40) of the flap members and the respective outer edges 
(8, 9 ) of the webs, essentially at an angle of 45'* to 
said outer edges ( 8 , 9) , up to the outer edge portion 
(33) of the associated flap member, which edge portion 
is orientated perpendicular to the symmetry line (7), so 
that two pairs of lugs ( 44 ) sealed against the inside of 
the inner packing are formed. 

5. A liner as set forth in any one of the preceding 
claims, characterised in that the doubled web 
(35) is formed integrally with the rectangular webs (2, 
3). 

6. A liner as set forth in claim 1, charac- 
terised in that each web (2, 3) comprises several ■ 
layers of film. 

7. A liner as set forth in any one of the preceding ' 
claims, characterised in that the sealable 
openings (5, 6) comprise non-yielding pipe Joints, which " 
are fixed in prepunched holes in one web ( 3 ) by means oft 
welds • 

8. A liner as set forth in any one of the preceding i 
claims, characterised in that the webs are 
joined to each other by means of welds (4). 

9. A liner as set forth in any one of the preceding 
claims, characterised in that the liner (1) 
comprises a flexible tube-shaped cover (45), surrounding 
the folded inner packing (10) and exhibiting a length 
less than that of the folded inner packing. 

10. A liner as set forth in any one of the preceding 
claims, characterised in that the liner com- 
prises two doubled webs (35) arranged at a pair of the 
opposite outer edges (33, 34) of the webs and perpendi- 
cular to said symmetry line (7). 

11. Use of a liner (1) as set forth in claim 9 or 
10, as inner packing (10) in a container (11) for holding 



I > 
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a fluid, the first sealable opening (5) being fixed in an 
associated hole (26) at a lower edge portion (27) in the 
container (11) and on a symmetry line in the wall (28) or 
bottom (29) of the container, which forms said edge por- 
5 tion (27), the symmetry line being orientated parallel to 
and equidistantly from the edges of the wall (27) or of 
the bottom ( 29 ) , which extend from said edge portion 
(27), that the second sealable opening (6) of the liner 
is fixed to an upper edge portion (32) in the container 

10 and on a symmetry line orientated parallel to said sym- 
metry line and that, in connection with the filling of 
the liner through one of said sealable openings (5, 6), 
the tube-shaped cover (45) by the expansion of the liner 
is caused to move in the direction of the second sealable 

15 opening (6) in order to, in the final stage of the fill- 
ing, be forced off the inner packing (10) and be arranged 
between the latter and the top (31) of the container, 
around the second sealable opening ( 6 ) . 
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